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摘  要 














髓中 MDSCs 并流式检测分选得到的 MDSCs 精氨酸代谢酶 1、诱导型一氧化氮




癌组织中 MDSCs 的表达较正常小鼠肝脏上调 6.7 倍，MDSCs 两个亚型表达分别
上调 7.2 倍和 3.3 倍；通过流式双色标记分选得到的 MDSCs 细胞不仅纯度高而
且活力好，并且高表达 Arg-1、iNOS 和 ROS，还能明显抑制 T 细胞增殖。 
结论  在小鼠原位肝癌移植模型中，MDSCs 表达明显上调，与临床肝癌患者表
现一致；通过流式分选方法获得纯度高活力佳的骨髓系 MDSCs 细胞，这对于后
续开展 MDSCs 相关研究奠定了基础。 
 
 











































Background and aims Hepatocellular carcinoma (HCC) is one of the most malignant 
cancers in clinic with rising incidence and mortality in many regions around the world, 
especially in china. Thus, The study on the immune prevention and treatment of HCC 
has become increasingly important and MDSCs may be a suitable target for HCC 
therapy. Recent researches have been found that myeloid-derived suppressor cells 
(MDSCs) play a pivotal role in tumor associated immune suppression. The purpose of 
immunotherapy is to break local tumour immune tolerance or immune suppression, 
improve the body’s immune function. Our study aims to explore that the expression 
and function of the myeloid-derived suppressor cells in an orthotopic liver tumour 
model in BALB/c mouse. 
Methods In this study, the murine hepatic cancer cell lines H22 were implanted on 
the back of BALB/c mice to establish the orthotopic liver tumour transplantation 
model . Then the mice were sacrificed in 10 days for anatomy. Peripheral blood, bone 
mrrow, spleen and liver from tumor bearing mice and normal mice were collected for 
the further study. Then monouclear cells were isolated from these tissues and stained 
with indicated antibody, and analysed by flow cytometry. The monouclear cells were 
isolated from bone marrow and stained with CD11b and Gr-1 and then sorted by flow 
cytometry. The expression of arginase-1(Arg-1) and inducible nitricoxide synthase 
(iNOS)of isolated MDSCs were detected by flow cytometry. Cellular reactive oxygen 
species(ROS) detection assay kit was used to measure ROS production by MDSCs. 
Results The experiment successfully build orthotopic liver tumour transplantation 
model in mice; The presence of CD11b+Gr-1+ MDSCs and its two subtypes were 
significantly increased in the peripheral blood, bone mrrow, and spleen of 
tumor-bearing mice. The expression of MDSCs and its two subtypes in tumor-bearing 
mice liver was have significantly higher than normal mice. The percentage of MDSCs, 
PMN-MDSCs, MO-MDSCs in intrahepatic leukocytes from hepatocellular carcinoma 














staining have the highest purity and vitality. MDSCs express high levels of Arg-1, 
iNOS and ROS, it can significantly inhibit proliferation of T-cells. 
Conclusions The results demonstrated that MDSCs were elevated in orthotopic 
implantation of HCC cells in immunocompetent mice. MDSCs can be isolated from 
bone marrow of liver tumor bearing mice using cell sorting on FACS Influx cell sorter, 
which can serve to study the biological and immunological function of MDSCs. 
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前  言 
1.肝细胞癌 















































包括回输过继免疫细胞，主要是 NK 细胞；使用细胞因子，如 IL-2、干扰素、肿瘤坏死
因子等；使用以 DC 载体的肿瘤疫苗介导、活化肿瘤特异性细胞毒性 T 淋巴细胞
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